Abstract. 2014 The ODIC phase of adamantane (208 K-541 K) was studied by Raman light scattering between 209 K and 500 K. The 1 220 cm-1, E symmetry, vibrational line was recorded with Eg and F2g symmetries. The Eg spectra, due to ordered molecules, are broadened by a residence time effect. The F2g spectra, which correspond to molecules as they rotate, could be attributed to the modification of the internal vibration by the environment during the molecular reorientations.
) with the following consequences : a) in a light scattering experiment, the incident beam tends to ruin the surface of the sample by a local heating which causes a transport process similar in principle to that used in vapour growth techniques [5, 6] ; b) as the temperature increases, the sublimation process becomes so rapid that the sample simply disappears before the experiment is completed.
Problem a) had already been partially solved in a room temperature Brillouin scattering experiment [1] (1) The elastic scattering peak was recorded (HWHM ~ 0.6 cm -1) and introduced in the fit by convolution with the Lorentz function in order to account for the broadening by the spectrometer. Consequently the computed HWHMs do not have to be corrected for instrumental effects. [9] and crosses to the HH spectra. The difference between them gives a measure of accuracy. Open circles refer to neutron scattering results [2] .
It was thus concluded that the narrow contribution was simply an optical leak of the Eg spectrum, while the broad one was the actual F2g spectrum. Another two Lorentzian fit was then performed with the width of the narrow Lorentz function set at the value given by the Eg spectrum.
This practically did not alter the quality of the agreement between a recorded spectrum and a computed one and an example is given on figure 3 . The resulting F2g HWHM and distance between the Eg and F2g peaks [11] are shown on figure 4 . [12] .
Although it is not the purpose of this letter to provide a thorough interpretation of the results, we shall offer a tentative explanation of them.
As pointed out in part 1, the adamantane molecule rests most of the time in one of two equiprobable equilibrium positions so that its three fourfold axes are parallel to the fourfold axes of the crystal. The projection of the molecular Raman tensor on the crystal axes is then purely diagonal, so that, in this configuration, the E vibration contributes only to the Eg spectrum. Therefore the F2g spectrum results from the short time when the molecule is reorienting and the above symmetry rule does not apply. 4 .2. -As the Eg spectra relate to immobile molecules, the rotational contribution to their bandwidth can be attributed only to a residence time effect : as long as a molecule rests at the bottom of its potential well, it vibrates with frequency wo. During a reorientation, this molecule feels a different environment, as it must overcome a potential barrier, and thus vibrates with frequency who + 5c~). When it reaches another equivalent potential well, it resumes its vibration with frequency wo. This appears as an interruption of the vibration who by reorientations [ 13] .
This effect alone is, however, unable to explain the measured bandwidth (for which the errors are certainly less than 0.5 cm-1 ) and its thermal evolution : if one extrapolates the lifetimes measured by neutron scattering at 301 K and 373 K [2] , to the whole temperature range of our experiments, one finds that the contribution of the residence time effect to the Raman width is negligible at 209 K and amounts only to 2 cm -1 at 498 K (Fig. 2) 
